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(54) COORDINATE INPUT DEVICE 

(57)Abstract: 

PURPOSE: To provide a coordinate input device 
which is inexpensive and superior in operability. 
CONSTITUTION: This device is equipped with a 
non-vibration pen 1 which has no vibration 
generation source and an embossed plate 3 which is 
provided on a propagation body 7 and has many 
bosses on the top surface and is also provided with 
a detecting element 6 below the embossed plate 3 
across the propagation body 7 and a detecting 
element 4 along one side in X-axial direction or the 
side in Y-axial direction of the embossed plate 3. 
And, the detecting element 6 detects vibration that 
is generated by bringing the non-vibration pen 1 into 
contact with the top surface of the embossed plate 
3 and on the basis of the point of time when the 
vibration is detected, the time until the vibration is 

detected by the detecting element 4 is measured as a propagation time to detect the 
generation position of the vibration. 
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CLAIMS 
[Claim(s)] 

[Claim 1] It has the propagation object which spreads mechanical oscillation, and a 
detection means to detect the oscillation spread with the propagation object, and to 
change into an electrical signal. In the coordinate input unit which detects the 
generating location of the oscillation by measuring the travelling period of an oscillation 
based on the electrical signal from the detection means It has the input plate which is 
formed the non-vibrated pen which does not have an oscillating source of release, and 
on said propagation object, and has much projections on a front face. Said detection 
means The 1 st detection means which first detects the oscillation generated by being 
prepared through said propagation object under said input plate, and contacting said 
non-vibrated pen on the front face of said input plate, The coordinate input unit 
characterized by consisting of two or more 2nd detection means for it to be prepared 
in at least two on said propagation object, and to detect said oscillation following on 
said 1st detection means, respectively. 

[Claim 2] The coordinate input unit according to claim 1 which makes a travelling 
period time amount until an oscillation is detected by said two or more second 
detection means on the basis of the event of an oscillation being detected by said 1st 
detection means, and is characterized by detecting the generating location of an 
oscillation by measuring the travelling period. 

[Claim 3] Said 1 st detection means is a coordinate input unit according to claim 1 
characterized by consisting of members of the shape of tabular [ of magnitude almost 
equal to said input plate at least ], or a film. 

[Claim 4] It is the coordinate input unit according to claim 1 which makes said input 
plate an abbreviation square or an abbreviation rectangle, and is characterized by 
having arranged said 2nd detection means respectively along with one side of X shaft 
orientations of the input plate, and one side of Y shaft orientations. 
[Claim 5] Said 1st detection means and the 2nd detection means are a coordinate 
input unit according to claim 1 to 3 characterized by being the piezoelectric device of 
the shape of tabular or a film. 

[Claim 6] Said projection is a coordinate input unit according to claim 1 characterized 
by being regularly arranged by X shaft orientations and Y shaft orientations at almost 
equal spacing. 

[Claim 7] A coordinate input unit given [ said projection ] in hemispherical, cylindrical 
or claim 1 characterized by having formed in the shape of a cone and setting up the 
diameter of the base among 1mm from 10 micrometers, or 5. 
[Claim 8] Claim 1 characterized by setting up the distance during the two salient 
points which formed said projection a prismatic form or in the shape of a pyramid, and 

http://www4.ipdU^ 04/04/26 



carried out the maximum alienation in the base among 1mm from 10 micrometers, or a 
coordinate input unit given in 5. 

[Claim 9] The coordinate input unit according to claim 1 characterized for said input 
plate and said propagation object by formation ****** in one with the same 
construction material. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the coordinate input unit which 
detects a coordinate location by the propagation delay time of the elastic wave of an 
elastic body. 
[0002] 

[Description of the Prior Art] Conventionally, as this kind of a coordinate input unit, 
there are some which are indicated by JP.63-239518A for example. This pushes the 
oscillating pen which carries out supersonic vibration against the input plate which 
consists of a glass plate etc., detects it by the sensor in which the oscillation told to 
the glass plate from this oscillating pen was prepared in the predetermined location of 
a glass plate, and computes the forcing location of an oscillating pen by the detection 
time delay of an oscillation. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in an oscillating pen type 
coordinate input method which was described above, the signal line for I/O of the lead 
wire for giving energy and a signal was required for the vibrator built in the oscillating 
pen, and when a user used an oscillating pen, the vibrator which there is a problem 
that where of this lead wire and signal line become obstructive, and operability 
worsens, and consists of the piezoelectric device of a laminating mold had the fault 
that cost became high. 

[0004] Furthermore, although the wireless type which puts in a cell in an oscillating pen 
and performs an exchange of a signal with infrared radiation etc. was also considered, 
while the oscillating pen's itself becoming heavy and being hard coming to use it by 
putting in a cell inevitably, since it was a special pen, there was same fault that cost 
became high. 

[0005] Moreover, in the conventional oscillating pen type coordinate input method, 
since the oscillating generating location was detected by detecting the supersonic 
vibration told to a transfer plate from an oscillating pen, when especially writing 
pressure was high, the skin temperature of a transfer plate rose locally, group velocity 
Vg and the proper rate of phase velocity **** changed, and there was also a problem 
that detection precision did not come out. 

[0006] This invention is made in order to solve the trouble mentioned above, and it is 
cheap and it aims at offering the coordinate input unit excellent in operability. 
[0007] 

[Means for Solving the Problem] In order to attain this object the coordinate input unit 
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of this invention It has the propagation object which spreads mechanical oscillation, 
and a detection means to detect the oscillation spread with the propagation object, 
and to change into an electrical signal. In the coordinate input unit which detects the 
generating location of the oscillation by measuring the travelling period of an oscillation 
based on the electrical signal from the detection means It has the input plate which is 
formed the non-vibrated pen which does not have an oscillating source of release, and 
on said propagation object, and has much projections on a front face. Said detection 
means The 1st detection means which first detects the oscillation generated by being 
prepared through said propagation object under said input plate, and contacting said 
non-vibrated pen on the front face of said input plate, It is prepared in at least two on 
said propagation object, and consists of two or more 2nd detection means to detect 
said oscillation following on said 1 st detection means, respectively. 
[0008] Moreover, it is desirable by making time amount until an oscillation is detected 
by said two or more second detection means on the basis of the event of an oscillation 
being detected by said 1st detection means into a travelling period, and measuring the 
travelling period to detect the generating location of an oscillation. 
[0009] furthermore, the thing for which said 1 st detection means is constituted from a 
member of the shape of tabular [ of magnitude almost equal to said input plate at 
least ], or a film — ** — it is desirable. 

[0010] Moreover, said input plate is made into an abbreviation square or an 
abbreviation rectangle, and, as for said 2nd detection means, it is desirable to arrange 
respectively along with one side of X shaft orientations of the input plate and one side 
of Y shaft orientations. 

[001 1] Furthermore, as for said 1st detection means and the 2nd detection means, it is 
desirable that it is the piezoelectric device of the shape of tabular or a film. 
[0012] And as for said projection, it is desirable to be regularly arranged by X shaft 
orientations and Y shaft orientations at almost equal spacing. 

[0013] Moreover, it is desirable hemispherical and to form cylindrical or in the shape of 
a cone, and to set up the diameter of the base for said projection among 1mm from 10 
micrometers. 

[0014] Furthermore, it is desirable to set up the distance during the two salient points 

which formed said projection a prismatic form or in the shape of a pyramid, and carried 

out the maximum alienation in the base among 1mm from 10 micrometers. 

[0015] And said input plate and said propagation object may be formed in one with the 

same construction material. 

[0016] 

[Function] The coordinate input unit of this invention which has the above-mentioned 
configuration It has the input plate which is formed the non-vibrated pen which does 
not have an oscillating source of release, and on said propagation object, and has much 
projections on a front face. Said detection means The 1st detection means which first 
detects the oscillation generated by being prepared through said propagation object 
under said input plate, and contacting said non-vibrated pen on the front face of said 
input plate, Since it consists of two or more 2nd detection means for it to be prepared 
in at least two on said propagation object, and to detect said oscillation following on 
said 1st detection means, respectively It is necessary to prepare neither lead wire nor 
a signal line in a pen, and the good coordinate input unit of operability can be offered 
like before. 

[001 7] Moreover, since the generating location of an oscillation is detected by 
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measuring the travelling period, the generating location of an exact oscillation is 
detectable [ time amount until an oscillation is detected by said two or more second 
detection means on the basis of the event of an oscillation being detected by said 1 st 
detection means is made into a travelling period, and ] with an easy configuration. 
[0018] Furthermore, since said 1st detection means consists of members of the shape 
of tabular [ of magnitude almost equal to said input plate at least ]. or a film, it can also 
detect certainly the information filled in in the direction of the edge of an input plate, 
for example. 

[0019] Moreover, since said input plate is made into an abbreviation square or an 
abbreviation rectangle and said 2nd detection means is arranged respectively along 
with one side of X shaft orientations of the input plate, and one side of Y shaft 
orientations, the generating location of an oscillation is detectable with easy count 
[0020] Furthermore, since said 1st detection means and the 2nd detection means 
consist of piezoelectric devices of the shape of tabular or a film, they can do cost 
prevention ****** of equipment. 

[0021] And since said projection is regularly arranged by X shaft orientations and Y 
shaft orientations at almost equal spacing, it can detect entry information with said 
non-vibrated pen with a sufficient precision. 

[0022] Moreover, hemispherical and the entry information according to said non- 
vibrated pen certainly since it formed cylindrical or in the shape of a cone and the 
diameter of the base is set up among 1mm from 10 micrometers are [ said projection ] 
detectable. 

[0023] Furthermore, said projection is formed a prismatic form or in the shape of a 

pyramid, and since the distance during the two salient points which carried out the 

maximum alienation in the base is set up among 1mm from 10 micrometers, entry 

information with said non-vibrated pen is certainly detectable. 

[0024] And by forming said input plate and said propagation object in one with the 

same construction material, components mark can be reduced and cost can be 

reduced. 

[0025] 

[Example] Hereafter, the example which materialized the coordinate input unit of this 
invention is explained with reference to a drawing. 

[0026] The configuration of the coordinate input unit of this example is shown in Figs. 
1 and 2. 

[0027] As shown in drawin g 1 and drawin g 2 , the coordinate input device of this 
example equips the plate of the abbreviation square which does not have an oscillating 
source of release, for example, consists of resin, such as the non-vibrated pen 1 which 
consists of plastics, glass, or an acrylic, with the embossing plate 3 which formed in 
the front face many bosses 2 of the shape of a semi-sphere whose diameter is about 
100 micrometers in the shape of a matrix in all directions by performing press working 
of sheet metal or a resin fabricating operation. In addition, that what is necessary is 
just to set up said boss's 2 diameter among 10 micrometers - 1mm, by setting it as 
this range, when entry information with said non-vibrated pen 1 can be detected with a 
sufficient precision, for example, 50 micrometers and the pitch between bosses 2 are 
set to about 0.1mm for said boss's 2 diameter, a 0.1mm high resolution can be given in 
this coordinate input unit Moreover, also about a boss's 2 configuration, it is not 
limited in the shape of a semi-sphere, and you may have the shape of the shape of 
cylindrical and a cone, a prismatic form, or a pyramid etc., and two or more kinds of 
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configurations may be mixed. In the case of the shape of a prismatic form or a pyramid, 
a boss 2 sets up the distance during the two salient points which carried out the 
maximum alienation in the base among 1mm from 10 micrometers. And said embossing 
plate 3 constitutes the input plate of this invention, and said boss 2 constitutes the 
projection of this invention, respectively* 

[0028] Said embossing plate 3 is installed on the propagation object 7, and the sensing 
element 6 of the shape of tabular [ of magnitude almost equal to said embossing plate 
3 ] or a film is formed in the lower part of the propagation object 7. Moreover, on the 
propagation object 7, the band-like sensing elements 4 and 5 are formed along with 
one side of X shaft orientations of said embossing plate 3, and one side of Y shaft 
orientations, respectively. These sensing elements 4; 5, and 6 are constituted by the 
piezoelectric device, and have played the role which changes mechanical oscillation 
into an electrical signal. In addition, it is necessary to make magnitude of said sensing 
element 6 into magnitude equal to the embossing plate 3 at least, and this is for 
enabling it to detect also about the oscillation generated in the direction of the edge of 
the embossing plate 3. Therefore, if larger than the embossing plate 3 f there will be 
especially no problem. 

[0029] If a user enters an alphabetic character in the embossing plate 3 using the non- 
vibrated pen 1 as shown in drawin g 2 , the nib of the non-vibrated pen 1 will be rubbed 
against the front face of the embossing plate 3. Since said boss 2 is stationed 
regularly, the nib of the non-vibrated pen 1 collides with the crevice between two 
bosses 2, and the front face of the embossing plate 3 is made to generate impulsive 
vibration source periodically by actuation of filling in an alphabetic character. For 
example, when the line A as shown in drawin g 2 is filled in, a crevice is collided with in 
the location of P1 and P2, and impulsive vibration source is made generated twice. As 
shown in drawing 1 , the impulsive vibration source generated in P1 is spread in the 
direction of four directions, reaches the sensing element 6 currently installed in the 
nearest location from P1 which is the generating part of impulsive vibration source, 
and, subsequently to a propagation body surface top, reaches in order of the sensing 
element 4 currently installed and a sensing element 5. This sensing element 6 
constitutes the 1 st detection means of this invention, and sensing elements 4 and 5 
constitute the 2nd detection means of this invention. 

[0030] If the situation of detection by each sensing element is seen serially, the signal 
wave form detected by sensing elements 4, 5, and 6 will become like drawin g 3 . 
[0031] First, first, detect impulsive vibration source (Za), subsequently the sensing 
element 4 of X shaft orientations near PI whose sensing element 6 of a Z direction is 
the generating part of impulsive vibration source carries out impulsive vibration source 
(Xa) t and the sensing element 5 of Y shaft orientations carries out sequential detection 
of the impulsive vibration source (Ya) at the last. If these detection time lags tx1 and 
ty1 are measured, the location of the location P1 which impulsive vibration source 
generated is computable. And also about P2, if tx2 and ty2 are measured similarly, the 
location is computable. 

[0032] Next, the block diagram of a measuring circuit is shown in drawing 4 . The 
measuring circuit consists of a rectifying device 10, the amplifier & comparator circuit 
11, the D-type-flip-flop circuit 12, a quartz resonator 13, a counter circuit 14, and 
CPU15. In the amplifier & comparator circuit 11, transform processing of the signal (Za 
in drawing 5 ) detected by said sensing element 6 is carried out like Zc in drawin g 5 . 
Furthermore, the Zc goes into the D-type-flip-flop circuit 1 2, and the output Q serves 
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as ZQ '= H\ This signal carries out the duty of a start signal which opens the gate of a 
counter circuit 1 4. 

[0033] It is changed into XQ and YQ signal as shown in drawing 6 through processing 
with the same said of the signal detected by said sensing elements 4 and 5. And these 
signals carry out the duty of a stop signal which shuts the gate of a counter circuit 14. 
A quartz resonator 13 is the clock of for example, 10MHZ extent, and the time amount 
which the gate of said counter circuit 1 4 is opening with said start signal and stop 
signal counts it. 

[0034] Here, when both XQ(s) and YQ(s) that are shown in drawin g 6 are set to V that 
is, an interrupt request (INT- L') starts CPU at the same time impulsive vibration 
source finishes reaching sensing elements 4 and 5 f and CPU15 which is an one chip 
microcomputer starts interruption processing. 

[0035] Interruption processing is explained based on the flow chart shown in d rawin g 
7. 

[0036] First in interruption processing, in order to ask for an X coordinate, X counter 
value 16 in the measuring circuit shown in drawing 4 is read, and it converts into a time 
delay txi (it calls for short step 1 and the following SI.), other steps — the same . A 
time delay txi is acquired by hanging O.lmicrosec (one clock being O.lmicrosec) on the 
counter value Cxi from X counter value 16. The X coordinate (Pxi) of Pi which is the 
generating part of an oscillation is computed by next applying velocity of propagation V 
to the time delay txi acquired in S1 (S2). 

[0037] Then, it can ask by the approach with the same said of a Y coordinate, and a 
time delay tyi is found by hanging O.lmicrosec on the counter value Cyi from Y counter 
value 17 in the measuring circuit shown in drawin g 4 (S3). The Y coordinate (Pyi) of P1 
which is the generating part of an oscillation is computed by next applying velocity of 
propagation V to the time delay tyi acquired in S3 (S4). The positional information (Pyi, 
Pxi) acquired by the above processing is stored in the memory in CPU 15 (S5), i which 
is finally an index is updated, and a reset signal is outputted (S6X In addition, said 
velocity of propagation V is a fixed value determined with the ingredient used as a 
propagation object 7. 

[0038] For example, about the generating part PI of the impulsive vibration source in 
drawing 2 , when X counter value 16 is [ counter value Cxi=10 and Y counter value 
17 ] counter value Cyi=20, since velocity of propagation V is about 5000 m/sec in 1 
clock =0.1microsec, the position coordinate of P1 is computed with = (Px1, Py1) (5 10) 
per mm. And after calculation is completed, in order to equip the next measurement 
with CPU 15 in D type flip-flop 12 and a counter circuit 14, it takes out a reset signal, 
and returns it to an initial state, 

[0039] The rates which write human beings alphabetic character are about 0.1 m/sec f 
if spacing of the crevice of the embossing plate 3 is set to about 100 micrometers, the 
impulsive vibration source of P2 will be generated after about 1 msec, and the same 
processing as the above will be repeated. 

[0040] Thus, since neither the lead wire for giving energy nor the signal line for I/O of 
a signal is needed for the vibrator since the oscillating pen having vibrator is not used 
like before according to the coordinate input unit of this example, and the cell etc. is 
not built in, the pen itself will be able to become light and operability in case a user fills 
in an alphabetic character etc. using a pen can be raised. Moreover, since the vibrator 
which consists of the piezoelectric device of an expensive laminating mold is not used, 
the cost of equipment can be held down. 



http:/ / www4.ipdl jpo.go jp/cgi-bin/tran.web.cgi.^jje 



04/04/26 



[0041] Furthermore, since the oscillating pen which emits supersonic vibration like 
before is not used in the coordinate input unit of this example, when writing pressure 
becomes high, the skin temperature of a transfer plate rises locally, group velocity Vg 
and the proper rate of phase velocity **** change, the problem that detection 
precision does not come out is lost, and a stable detection precision can always be 
maintained. 

[0042] Moreover, since it is considering as the configuration which the sensing element 
6 of magnitude almost equal to the embossing plate 3 prepares in the lower part of the 
propagation object 7, and the band-like sensing elements 4 and 5 prepare along with 
one side of X shaft orientations of the embossing plate 3, and one side of Y shaft 
orientations, respectively, the generating value of an oscillation is detectable with easy 
count. 

[0043] In addition, this example is not limited to the example mentioned above, and can 
add various modification, for example, the above-mentioned example is shown in 
drawin g 7 t although considered as the band-like thing which has a comparatively large 
area as shows the configuration of sensing elements 4 and 5 drawing 2 — as — a 
circle configuration — small — you may make it an area piezoelectric device or a small 
microphone. However, the formula in that case is as follows by the theorem of 3 
square one. 
[0044] 

x=[(d0+d1+d2) (d0+d2-d1) (d0+d1-d2) (d1+d2-d0)]1/2/2d0 y=(d02-d1 2+d22)/2d0 Here, 
dO is the distance between two sensing elements 4 and 5, and d1 and d2 are the 
distance by which it was measured from PI which is the generating part of impulsive 
vibration source to sensing elements 4 and 5. Furthermore, in drawin g 8 , although the 
sensing element is prepared in two places, it may prepare in three places, and you may 
constitute so that the generating part of impulsive vibration source may be computed 
based on the detection value of three places. 

[0045] Moreover, in the above-mentioned example, although what formed the 
embossing plate 3 and the propagation object 7 independently was used, as shown in 
drawin g 9 , what formed the embossing plate 3 and the propagation object 7 in one 
with the same construction material may be used. By this, components mark can be 
reduced and cost can be reduced. 
[0046] 

[Effect of the Invention] According to the coordinate input unit of this invention, like 
[ it is ****** from having explained above and ] It has the input plate which is formed 
the non-vibrated pen which does not have a vibration source, and on said propagation 
object, and has much projections on a front face. Said detection means The 1st 
detection means which first detects the oscillation generated by being prepared 
through said propagation object under said input plate, and contacting said non- 
vibrated pen on the front face of said input plate, Since it consists of two or more 2nd 
detection means for it to be prepared in at least two on said propagation object, and to 
detect said oscillation following on said 1st detection means, respectively It is 
necessary to prepare neither lead wire nor a signal line in a pen, and the operability in 
the case of filling in an alphabetic character etc. using said non-vibrated pen can be 
raised like before. 

[0047] Moreover, since the generating location of an oscillation is detected by 
measuring the travelling period, the generating location of an exact oscillation is 
detectable [ time amount until an oscillation is detected by said two or more second 
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detection means on the basis of the event of an oscillation being detected by said 1 st 
detection means is made into a travelling period, and ] with an easy configuration. 



[Translation done.] 



http://wvw4jpdljpo.gojp/cgi-bin/tran_web.cgi.ejje 



04/04/26 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1 ] It is drawing showing the configuration of the coordinate input unit of this 
example. 

[ Drawin g 2] It is drawing showing the configuration of the coordinate input unit of this 
example. 

[ Drawin g 3] It is the explanatory view of the signal wave form of the impulsive vibration 

source Za, Xa, and Ya detected by each sensing element. 

[ Drawin g 4] It is the block diagram of the measuring circuit of this example. 

[ Drawin g 5] It is the explanatory view of the signal wave form acquired as a result of 

changing impulsive vibration source Za in a measuring circuit 

[ Drawin g 6] It is a timing diagram between each signal. 

[Drawing 7] It is the flow chart which shows interrupt processing which computes a 
position coordinate. 

[ Drawin g 8] It is drawing showing the modification using the sensing element of a small 
area mold. 

[ Drawin g 9] It is drawing showing the modification of an embossing plate. 
[Description of Notations] 

1 Non-Vibrated Pen 

2 Boss 

3 Embossing Plate 

4 Sensing Element 

5 Sensing Element 

6 Sensing Element 

7 Propagation Object 
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DRAWINGS 



[ Drawin g 1] 




[Drawing 2] 





[Drawing 31 
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